Adenosine 5'-triphosphate (ATP) was suggested as a reliable estimate of total microbial biomass by Holm-Hansen and Booth in 1966 (6) . Since that time, ATP measurements have been reported in ecological studies from a variety of environments (1, 4, 5, 9, 11). For the past 3 years this laboratory has been monitoring estuarine creeks and sediments for ATP levels, using firefly lantern extract and an ATP-Photometer (JRB, Inc.). The procedures available for handling ATP data obtained with this technique involved graphic interpretations that were both time consuming and lacking in precision (8) . Consequently, a computer program was written to handle the mathematical calculations, output the data in usable form, and calculate some basic statistical parameters on data obtained from either aquatic or terrestrial samples.
Samples were extracted with boiling tris-(hydroxymethyl)aminomethane buffer (Tris; 0.02 M, pH 7.75) (4) and assayed for ATP using firefly lantern extract (Sigma Chemical Co., FLE 50). For each determination, a 1-ml sam obtained when Tris buffer was substituted for sample. Assaying blanks periodically was necessary because of a loss of light emission from the enzyme preparation during assay of a batch of samples. In addition, the simultaneous effect of dilution resulted from the addition of sample or standard to the enzyme preparation. Both of these effects were corrected by the method of least-squares analysis. Crystalline ATP (disodium salt with MgSO4) was used to prepare standards in concentrations that ranged from 10-10 g of ATP per ml to 10-7 g ofATP per ml.
The program outlined here was written in FORTRAN IV, used 32 K of memory, and required double precision. All input was provided on punched cards. The program consisted of three sections, the first of which was used to calculate a linear regression equation for the dilution curve. Instruction cards for section 1 allowed input for both the number of blanks to be used and selection of whether an analysis was performed on data from aquatic or terrestrial samples.
The second section of the program was used to correct each series of standards for background and dilution effects. Provisions were made to allow for use of a variable number of standard curves as well as a variable number of individual standards. A corrected count for each ATP standard was calculated from the linear regression equation obtained for the dilution curve and printed along with the original input data. The corrected counts for the standards were then subjected to least-squares analysis and the regression coefficients were printed. If more than one standard curve was given, a mean was calculated along with its corresponding regression coefflcients. 
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The input for the third section of the program, used to calculate the concentration of ATP for each sample, specified the number of sample groups, the number ofreplicates in each particular group, and either a filtration volume or a dry-weight measurement. The regression equations for the dilution and standard curves were then used to compute the concentration of ATP for each water or sediment sample, respectively, as grams of ATP per meter. These concentrations of ATP were then converted to biomass (cellular) carbon by multiplying by a factor of 250 (7). In addition, the arithmetic mean, standard deviation, and coefficient of variation (as percent) of the parameters discussed above for each group of samples were calculated and printed.
Figure 1 provides a portion of the computer printout illustrating the general format and type of information available from the program. The printout is composed of three sections: (i) the dilution curve, (ii) the ATP standard curve, and (iii) the sample data.
The calculation of the dilution curve was a critical step in the manipulation of sample and standard data. Figure 1 illustrates a series of background and blank counts recorded throughout the assay of a single batch of samples, and a reference dilution curve, which was prepared from 329 observations of background and blank counts from several batches of enzyme, is shown in Fig. 2 . Background counts in excess of 1,500 cpm at the start of an assay were not considered desirable because of the in- The correction of a typical series of ATP standards is illustrated in the second section of Fig. 1 , and a reference standard prepared from 179 observations is shown in Fig. 3 . The general equation for the regression line is: log,oATP -0.918 (log10 corrected counts per minute) -11.843; the Pearson correlation coefficient (r) was 0.97, with a P value of 0.0001. The linear response of ATP over the range from 10-10 g of ATP per ml to 10-7 g of ATP per ml was in agreement with other studies (2, 3, 10) . Caution should be exercised when concentrations of ATP in the sample extract are less than 10-10 gI ml, because these low concentrations approach the lower limit of detection with the ATP-Photometer and the crude enzyme preparation.
In summary, this computer program offers a time-saving, simple, and accurate procedure that has all but eliminated the problems associated with the mechanical manipulation of ATP data. Although the program was originally written for the analysis of estuarine samples, it is versatile enough to analyze other aquatic or terrestrial data from a variety of sources. Likewise, this program can be used in conjunction with any type of extraction technique.
Copies of this program together with instructions for the input of data and control cards are available from us upon request. 
